Regulation of plasminogen activator activity and expression by cyclic mechanical stress in rat mandibular condylar chondrocytes.
To investigate the mechanism of cartilage degradation induced by overloading in the temporomandibular joint (TMJ), the effect of cyclic mechanical compressive stress on the activity of plasminogen activator (PA) and the expression of the predominant components of the PA system were analyzed in cultured mandibular condylar chondrocytes (MCCs) in rats. MCCs were exposed to cyclic mechanical compressive stress (2000, 4000 and 6000 µ strain) at 0.5 Hz by a four‑point bending system. The activity of PA was determined by hydrolysis of the chromogenic substrate H‑D-Val-Leu-Lys‑pNA (S‑2251). The mRNA and protein expression levels of urokinase‑type PA (uPA), tissue‑type PA (tPA), uPA receptor (uPAR) and PA inhibitor 1 (PAI‑1) were detected by qPCR and western blot analysis, respectively. Cyclic mechanical stress at 4000 and 6000 µ strain induced the expression of uPA, tPA and uPAR, and increased the activity of PA. Furthermore, cyclic mechanical stress at 6000 µ strain also inhibited the expression of PAI‑1. Analysis of pericellular proteolytic activity demonstrated that PA functioned as the active enzyme in excessive mechanical stress responsiveness (e.g., 4000 and 6000 µ strain) largely via uPAR, not PAI‑1. Cyclic mechanical stress at 2000 µ strain induced the expression of tPA and PAI‑1; however, it did not change the activity of PA. These results suggested that the mechanical induction of uPA, tPA and uPAR upregulated PA activity, which may provide a proteolytic environment of extracellular matrix components and subsequently contribute to the cartilage degradation in TMJ osteoarthritis.